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1. Introduction

System Overview

The Drainage Design Management System for Windows (DDMSW) has been written to
facilitate data management and computational procedures required for drainage analysis
in Maricopa County. This manual serves as a guide in the use of the program and is
intended to be used in conjunction with the County’s Drainage Design Manuals.

The program is written in Microsoft Visual FoxPro and currently includes modules for File
Management, Hydrology and Ultilities. Future versions will include modules for Hydraulics
and GIS (Geographic Information System) integration.

Unlike the former DDMS which was DOS based and stored data in separate ASCII files,
DDMSW is a relational Database that manages multiple projects from one single location.
DDMSW is a multi-tasking window based application which enables the user to open
several ‘windows’ simultaneously. New features include pull-down menus, user-friendly
forms which the user can arrange on the desktop, and windows editing tools to facilitate
data entry. DDMSW utilizes a relational Database that includes Tables for data entry and
editing. Each Table appears as a separate ‘.dbf’ file on disk. The Tables are related to
each other based on the key field ‘Project Id’ which is established when starting a new
project. Running models is automated from a menu and the data for running the models
is extracted from the various Tables in the Database.

Basic Database Terminology

The application stores data (values) in a relational Database. This data is organized into
tables, fields, and records to make it more meaningful. For example, 01 by itself is
meaningless. However, in a table called ‘Basins’, in a field called ‘Basinld’, in a record
corresponding to ‘EXAMPLE1’, we now understand that 01 is a major basin in project
EXAMPLE1.

A table is a grouping of data. The data is dynamic because it can be modified, deleted,
added to, and so on. Here is an example of a table:

Table: Basins

ProjectiD BasinlD Description Sort
EXAMPLE 1 01 Major Basin 01 10
EXAMPLE 1 02 Major Basin 02 20

A table is composed of one or more fields. In the example, the fields are ProjectlID,
BasinID, Description, and Sort. Fields are similar to columns in a spreadsheet. All fields
in a table have the same format (eg. text of maximum 70 characters, numeric 12 places
with 2 decimals) and they share the same characteristics (eg. they are different
descriptions).
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A table also consists of one or more records. Records are similar to rows in a
spreadsheet. In the example, “KVLTEST1, 01, Major Basin 01, 10’ compose one record
in the table ‘Basins’. The example shows a total of two records and four fields.

In DDMSW, the Database is composed of numerous tables which organize and store

information. These tables are linked by one common key field, projectid which identifies
the project the records are associated with.

Program Installation

DDMSW
The software used in DDMSW includes:
DDMSW Compiled application
HEC-1 Most recent HEC-1 with modifications
Prefre Rainfall model
MCUHP1 County’s DOS program
MCUHP2 County’s DOS program
Rational County’s DOS program
PFE Text editor (Programmer's File Editor)
Acrobat Reader PDF file reader

All required software for DDMSW is contained on the CD provided with this application.

Insert the DDMSW CD in the CD drive (here denoted as X). Run X:\DDMSW\Setup from
the RUN command (substitute your CD drive letter for X). Follow the instructions on the
screen.

The user can choose the program’s location, but assuming C:\DDMSW, the following
directory structure will be created:

C:\DDMSW Program files
C:\DDMSW\Adobe Adobe Acrobat installation files
C:\DDMSW\Backup Directory for archiving data
C:\DDMSW\Data Data Files

C:\DDMSW\Help Help files
C:\DDMSW\ModIRuns  Default directory for model runs
C:\DDMSW\Models Model programs

C:\DDMSW \Reports Reports

The procedure will notify the user when the DDMSW installation is complete.

Adobe Acrobat Reader

This manual and all help files require Adobe Acrobat Reader to view and print the files. If
Adobe Acrobat Reader is not currently installed on your computer, then it will be
necessary to install the program. The latest version can be downloaded from Adobe’s
website at WWW.Adobe.Com. Alternatively, a copy of Adobe Reader is included with this
application. To install, click on the executable file in the 'Abobe' subdirectory of DDMSW
and follow the instructions on the screen.
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Windows Regional Settings

To ensure that printed reports contain the necessary number of decimal places, it is
necessary to modify the regional Settings in the Windows Control Panel as follows:

Open Regional Settings (found in Control Panel) and click on 'Number'. Change “No of
digits after decimal” to 5 and then click Apply.

Starting the Software

DDMSW is started by clicking on Start\Programs\DDMSW\FCDMC\DDMSW.exe
(provided this was where the software was installed). The program can also be started by
double clicking on DDMSW.exe in the folder where the software is installed.

When the software is first started, it is necessary to edit File\Setup to establish system
settings.

Bl System Setup =] B2

Required Paths and Names

Adeancy I[Flund Control District of Maricopa County

Lzer |Jne Hydrology
Help Reader IC:'lutilitiesm.duhe'lﬂeader\Acruﬂdiiz.exe

Text Editor IC:‘IDDMSW'LI—IeIp".pfeSE.e:te

%

LS
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2. General Features

Main Menu

EDrﬂinﬂge Design Management System - KVLTEST1
File Edit Hydrology Hydraolics G5 Utiliies  Help  Window

The Main Menu is the center of the application. This is the screen which is displayed
when the user starts the application. This is also the screen the user is always returned to
after closing a submenu or form.

Specific actions can be accessed through the pull-down menus shown on the Main Menu

bar. This manual will explain the functions available on each menu and will describe the
individual elements shown on data entry screens.

Standard Buttons

There is a toolbar of standard buttons, which is identical on each data entry screen.
Goes to the first record in the table.

Moves to the previous record.

Moves to the next record.

> Goes to the last record in the table.

Locates records based on a specified search criterion. Highlight the field
to search and type the search expression.

EEEEE

Locate Records
In field:
— Start Search from
projectid -
* Top Record
soilsurvey " Current Record
mapunit
area
Search I e
areapct = — |
wksat Status: |Recurd Found
rockpet
effrockpct
custksat ~| Clear |  Close |
Search for Expression: W Exact Match
1G
KVL Consultants, Inc 2-1
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|ﬂ Selects a subset of records according to user specifications. A filter
consists of one or more conditions which compares a field to a value using
an operator. Multiple conditions can be combined together with a
connector. To create a filter, select the ‘Add’ button. The following ‘Filter
Condition’ dialog box appears.

¥ Filter Condition

Fiald Qperator

IAreaid j quuals j
walue... | [~ Case sensitive
|1G

Select a field and an operator, enter a value and click ‘OK’. (For
alphanumeric fields, select a value from the pull down list).

On the ‘Filter’ dialog box, the user has the following options:

i) Click ‘OK’ to execute the filter and view the subset of records.

i) Select ‘Add’ again to add other condition to the filter.

iii) Select ‘Store’ to save the filter for future use. This is useful for
commonly used filters.

¥ Filter

Areaid eguals 1G

Add.. | Delate | Count |

1
Edit.. | Clear | ¥ Save Filter

Name IFiIter1
m BBUEVE. paceription

Marne I Areal’

Ok | Cancel |

To use a previously saved filter, select ‘Retrieve’. Highlight the filter on
the ‘Select Filter’ dialog box and click ‘OK’. Click ‘OK’ on the ‘Filter’ dialog
box to execute the command.

To edit a filter, retrieve it from the list, and choose ‘Edit’ or double-click on
the condition. After changing any of the items that make up the condition,
select ‘Store’ and ‘OK’ to save the changes.

|ﬂ Adds a new record.
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ID__| Marks the current record for deletion. Marked records are physically
deleted from disk when the Table is packed. The record will no longer
appear but still exists until the Table is packed.

|[|_4-| Closes the current form and returns the user to the Main Menu or previous
form. Any changes made to the record are saved. Pressing [Esc] will also
close the form and return the user to the previous screen. However,
changes to the current record may not take effect.

Edit Menu

The Edit menu is available to the user during data entry or editing. The menu comprises
the following functions. Some or all may be available depending on the action currently
being executed.

Undo Undo the last change made to a field.

Cut Cut out (move) the highlighted text to the clipboard.
Copy Copy the highlighted text to the clipboard.

Paste Paste the text from the clipboard into the current field.
Forms

Some forms are composed of several tabs to view data. Click on the tab for the
appropriate view.

Detail List
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3. File

Select Project

1=
ARIEIEY A ALY
&
Title | Hytrology | Hytraulics List
Project I
FAMPLET Single Storm, & Hr, Green Ampt, Clark, Marmal Depth al AT
EXAMPLEZ Single Storm, 24 Hr, Green Ampt, S-Graph, Mormal Depth Maricopa County, AZ
EXAMPLEZ Multiple Storrns, 6 Hr, Green Ampt, S-Graph, Kinematic Wave  |Maricopa County, AZ
EXAMPLE4 Single Starm, & Hr, Init & Unifarm, Clark, Muskingum-Cunge Maricopa County, AZ
EXAMPLES Rational Method exarnple Maricopa County, A7
-
1| | |

The selection of Select Project from the File Menu is used to select, edit or create a new

o+
project. To add a new Project, click on the |M button. To delete a Project, click on the

= button. When adding a new Project, it is necessary to fill in the Project ID, Title and
the path to the model runs on the Title form. The Project ID will be used throughout the
application for all files that refer to this project. Model runs for all projects will have the
same naming convention. It is therefore necessary to establish separate folders for
each project’s model runs. Create the folder using Windows Explorer and then use the
...| button to locate the folder.

=10l =
AR EIEN R
_& |

Title | Hydrology | Hydraulics List

Project

|B1 | EXAMPLE1

Title and Paths

Project Tille | Single Storm, 6 Hr, Green Ampt, Clark, HNormal Depth

Project Location  |Maricopa County, AZ

Path to Model Runs IC:WCDMCDDMSWWODLRUNSI |

Cormments |This is Example 1
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When finished with the Title data, enter the Hydrology default data. The Hydrology view
varies depending on which model is selected.

Title Hyirology | Hydraulics | List

Project Design Parameters

Starm
||PES EXAMPLE 1

Duration

Loss Method

Unit Hydrograph

Basin Routing

Il

Reach Routing

Time Step {min) I

All data on this form can be modified. Once the form has been closed, the Project ID
cannot be edited. If it is necessary to change the Project ID, “Rename” the project in
Management. If default data is changed, make sure that the appropriate data on other
forms is also modified. For example, if the reach routing method is changed from “Normal
Depth” to “Kinematic Wave”, it will be necessary to modify the routing data.

New Project

E!iject Descriptions [_ O[]
[ [ ] o] Y erter]wel
E Help

Title | Hyidrology | Hydraulics | List

Project

D

Title and Paths

Praject Title

Froject Lacation

Path to hodel Runs | _|

Comments |

The selection of New Project from the File Menu is used to create a new project. When
creating a new project, it is necessary to fill in the Project ID, Title and the path to the
model runs on the Title page. All other features are the same as Select Project when
adding a new record (see previous section). When selecting New Project from the menu,
a new record is automatically added to the projects table.
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Management

The Management menu offers the following functions:

Copy a Project

Action Project
= Copy Project
 Delete Project from  |BETAO10 =l
£~ Rename Project Tao W
= Backup Project
 Import Project
£~ Backup Default Tables
CT'EE‘”E“S’J Copy | Close |

Creates a new project and copies
all records in the Tables to the
new project. Model files are not
copied. Select the current project
from the drop-down list and enter
the name of the new project in
the ‘To’ field. Click the ‘Copy’
button.

Delete a Project

Action
" Copy Project
= Delete Project
" Rename Project
= Backup Project
 Import Project
£~ Backup Default Tables

Project

LI IBETAG -

Cleanup
Tahles

Delete | Close |

Select the project from the drop-
down list and click the ‘Delete’
button. All relevant records in the
Tables are deleted. It is
recommended to pack the
Database to erase the deleted
records from disk (see ‘Utilities’).

Rename a Project

Use this function to change the
name of a project. Select the
project from the drop-down list

A“f;‘ _ QDIEEt and enter the new project name
opy Proje . ‘ , . .
 Delete Project From |BETA020 = in the ‘To’ field. Click the
* Rename Project Ti l— ‘ y
e e [|pETaTEsT] Rename’ button.
" Import Project
1~ Backup Default Tables
quzgreusp Rename | Close
KVL Consultants, Inc 3-3
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Backup Project

Action
" Copy Project
" Delete Project
" Rename Project
* Backup Project
" Import Project
™ Backup Default Tables

Project

From |BETAO10 ~

Cleanup
Tables

Backup Close

Use this option to backup project
data to one ‘zipped’ file. The
backup file is saved to the
backup subdirectory and has the
project name with a ‘zip’
extension. This feature is useful
when a DDMSW project needs to
be used on a different computer.

Import Project

Action
" Copy Project
" Delete Project
" Rename Project
" Backup Project
+ Import Project
" Backup Default Tables

Project

Cleanup

Tables Elpee

¢ Import

When the ‘Import’ button is
clicked, a dialogue box appears
for the user to select a project
backup file (.zip extension). If
the project already exists in the
Database, a message appears to
warn the user that all data in the
current project will be deleted
and replaced with the imported
data. The user has the choice to
continue or cancel. This feature
allows users to import a DDMSW
project (zip format) generated by
DDMSW’s Backup Project
feature.

Backup Default Tables

Action
" Copy Project
" Delete Project

Project

" Rename Project

" Backup Project

" Import Project

=" Backup Default Tables

Cleanup

Tables Elpee

Backup

This option backs up the default
data to a file ‘defaults.zip’ in the
backup subdirectory. To restore
the default data, copy the
defaults.zip file to the data
subdirectory and unzip the file.

This form can also be used to get rid of “orphans” in DDMSW by clicking on “Cleanup
Tables”. Orphans records are records in a Table that do not belong to a Project ID.

KVL Consultants, Inc
Drainage Design Management System — User’'s Manual
092-0038.doc

3-4




Setup

The selection of Setup from the File Menu is used to edit System settings. These include:

e Agency name
e Users name
e Path and file name to Adobe Acrobat Reader which is necessary to view help files.
e Path and file name for a text editor (PFE is supplied with the application and is located in
the help subdirectory of DDMSW).
Bl System Setup _ (O] =]
Required Paths and Names
Agency IFInnd Control District of Maricopa County
User |Jne Hydrology
Help Reader |c:mcnoannREnDERmCRORDaz.ExE _|
Text Editor IC:'IDDMSW'«I—IELPPFESE.EHE _|
_w |
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4. Hydrology

Rainfall

Prefre
-l
& |
7 Location Point Values (in)
Project ID Primary Zone Z¥ear 100-Year

Shaort Duration Zone 8
B-Hour 130 330
24-Hour 1.50 4.20
Run Frefre

Duration 2-Wear S-Year 10-Year 25-Year S0-Year 100-Year S00-Year »
& Win 0.38 0.45 0.51 0.60 0.67 0.74 0.80
10 min 0.54 0.68 077 0.91 1.02 113 1.38
15 Wi 0.65 0.54 0.87 1.18 1.30 1.45 178

30 MM 0.88 113 1.3 1.58 1.76 1.96 242 I
1 HOUR 1.08 1.39 1.62 1.85 2.20 2.45 3.03
2 HOUR 1.14 1.53 1.60 217 345 274 340
3IHOUR 119 1.62 1.3 Pl 2.62 2.93 3.65
6 HOUR 1.30 1.79 213 2.59 2.95 3.30 412
12 HOUR 1.40 1.99 2.38 282 3.34 375 471
24 HOUR 1.50 218 2.63 3.25 373 4.20 5.29

-

: of]

The selection of Prefre from the Hydrology\Rainfall menu is used to edit data required for
running the Prefre model and to run the model. The Prefre program computes the rainfall
depths for the durations and return periods shown on the form. The user must enter
appropriate values for all fields shown on the form. The selection of data can be obtained
from the County’s Drainage Design Manuals. For Maricopa County, the Primary Zone is
always 7 and the Short Duration Zone is always 8.

Soils

Data

The selection of Data from the Hydrology\Soil menu is used to add or edit soil data
required for the Sub Basins.

=
W[ ] [ n]a] Y eH|er we

& | Renumber | CopyRecord |Update Datal
Detail | List

D Soil Parameters

Project
Major Basi Yalug Default  Custom
lajor Basin

HIKBAT 0.01 ool [

EULRSL T AguilaiCarefree

Map Unit 27 Rock Outcrop (%) o

o
-
Sort 10 Effective (%) 100

Soil Area

Area (50 mi) 1.7200
Area (%) 257
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The important values to enter are the Sub Basin ID which must match a Sub Basin ID in
the Sub Basins Table, a Map Unit code, which will come from the Soil Defaults and the

area for this soil. All of the remaining values can be calculated using the
button.

There are three columns in the Soil Parameters section of the form. The first column,
Value, is the value that will be used in the modeling analysis. The second column,
Default, is the value calculated based on soil default values. The third column, Custom,
ensures that a user entered value will not be overwritten with the calculated value when
updating data.

Defaults

The selection of Defaults from the Hydrology\Soil menu is used to add or edit soil defaults
required for the Sub Basins.

o
| > ]n|a ¥ |orer]®
6 Renumber Copy Record ImpnnDefaultsl

Datail | List

ID
Project EXAMPLE1

Map Unit _ Rock Qutcrop (%) I

Sort

Soil Parameter Defaults

It is important to enter appropriate values for all fields as soil calculations for the entire
project will be based on these values. When first entering this form for the project, if soil
default data does not exist, the County’s default data is loaded into the system.
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Soil Surveys

The selection of Soil Surveys from the Hydrology\Soil menu is used to add or edit soil
surveys. This data is used to filter data on the Soil Data form.

E:Snil Surveys M=l E3

] <] [n]a ] V]eHer]u]

S0il Survey

Ag free
Central County
Eastern County
Maricopa

Al Surveys

I« ]

Land Use

Data

The selection of Data from the Hydrology\Land Use menu is used to add or edit land use
data required for the Sub Basins. The form is different for HEC-1 and Rational models.

1=
|| Dr] | Y]erler e
5 Renumber Copy Record | Update Datal
Detail | List
ID Land Use Parameters
Project
Value Default Custom
Major Basin BTAET Eii
Sub Basin _ ondition | Normal J Hormal r
Veq. Cover (%) 20.0 200 [
LandUse  [TANAH e RTIMF (%) P = r
Sort
— - = [l
Kb Type Low j Low I
Kh 0.037
Land Use Area
Area (24 mi) 2.2200
Area (%) 3241

The important values to enter are the Sub Basin ID which must match a Sub Basin ID in
the Sub Basins Table, a land use code, which will come from the Land Use Defaults and
the area for this land use. All of the remaining values can be calculated using the
“Update Data” button.

There are three columns in the Land Use Parameters section of the form. The first
column, ‘Value’, is the value that will be used in the modeling analysis. The second
column, ‘Default’, is the calculated value based on the land use default values. The third
column, ‘Custom’, ensures that a user-entered value will not be overwritten with the
calculated default value when updating data.
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Defaults

The selection of Defaults from the Hydrology\Land Use menu is used to add or edit land
use defaults required for the Sub Basins. The form is different for HEC-1 and Rational

models.

=T
|<| | | >||Q|1' D+|E|_|ﬂ‘

E Import Defaults | Renumber Copy Record |
Detail | List

D Land Use Parameter Defaults

Project EXAMPLE1 DTHETA Condition | Dry j'
Land Use Code  |[=55313 Weg Cover (%) 250

Description Desert RTIMP (%)

Group Open Space 1A Gin) 0.35

Sort m Kb Type Low hl

It is important to enter appropriate values for all fields as land use calculations for the
entire project will be based on these values.

Basins

Major Basins
The selection of Major Basins from the Hydrology\Basins menu is used to add a new or
edit an existing Major Basin.
~loix)
ARG

5 Renurmber Copy Record
Detail | List

1D

Project EXAMPLE1

Major Basin _

Description |Majnr Basin I]1|

Major Basins within a project are drainage basins that generally have a major outfall.
Major Basins will have separate HEC-1 input files and their ID is designated by a two
character field. Single digit numbers must therefore be preceded by a zero. Within a
project, the first Major Basin ID is designated as “01”, the second as “02” etc. until Basin
“99” is reached. If the number of basins exceeds ninety-nine, a new project must be
started. It is necessary to have at least one Major Basin (01) in a project.

Sub Basins
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The selection of Sub Basins from the Hydrology\Basins menu is used to add a new or edit
an existing Sub Basin. The form is different for HEC-1 and Rational models.

Sub Basins are drainage areas within a Major Basin. Sub Basin IDs are designated by a
six character field and must be unique within a project. The preferred practice will be
to designate the first two characters with the Major Basin ID and the remaining four
characters in some systematic order.

Fields appearing on the Sub Basin form will vary depending on the defaults established in
the project setup. For example if the Clark Unit Hydrograph is selected as the default,
then the parameters for an S-Graph will not be available. There are three columns in the
Rainfall Losses section of the form. The first column, 'Value', is the value that will be used
in the modeling analysis. The second column, 'Default’, is the calculated value based on
the default values in Land Use and Soils. The third column, 'Custom’, ensures that a user
entered value will not be overwritten with the calculated value when updating data.

B1Sub Basin Data M =] 3
[« | [n [ ¥]cHler]®e
5 Renumher Copy Record | Update Datal

Detail | List
D Sub Basin Parameters Rainfall Losses
Yalue Default Custom
Project  [ETUE] Area (sq mi) 6.690 1A Giny [031 031
Raafor imsin (] Length (m) [ 5060 gy DTHETA  [o014 [0a2
Sub Basin Siope ftmin | 51.4 51.4 FSIF (i W W r
Time-Area [Urban x| | 3KSAT (i [004] [0os I
Kb [To039 rRiMe (e [ 13 [ 13 T
USGE 24600 Caloulate
DSGE 22000 _ Slope

Return Period Parameters
2ur Ay 10 yr 25

Te thrs) | 150 | 150 | 1.50 1. 1 125
el () | 4.95 |495 | 95 | 507 | 5. 5.92
R thrs) |n71 ||:|11 ||:|11 0.69 |nﬁs ||:|53

a0

:
:

=
=)
%)
A
i

=
in
(]
o

|Update Data| recalculates all values based the procedures established in the County’s
Drainage Design Manuals. Values with the Custom box checked will not be updated.
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Routing

The selection of Routing from the Hydrology\Basins menu is used to add a new or edit
existing Sub Basin or Reach routing data.

-l
I
AR ELE Type ¢ SubBasin
& Renumber Copy Record = Reach
Ditail I List

|n] Normal Depth

Project EXAMPLE1

Station  Elevation

1
or | RLNTH () 12240 51001 99.70
Type Reaci | SEL () 0.0012 2] 15100 ] sa.10

Major Basin

Reach AMCH 0.038 LB 1585.0 93.60
NSTPS 5 4 1596.0 92.20
5 1600.0 92.20

Sort

ANL 0.035
ANR 0.035 RE | 16120 93.60
T 99.70 7 1662.0 94.90

[z} 2262.0 99.70

If Sub Basin is checked in the “Type” box at the top of the form, then Sub Basin routing
data is available for editing. Likewise, if Reach is selected, then reach routing is available
for editing. The Sub Basin ID must be unique and must match an ID in the Sub Basin
data. The Reach ID must be unique within a project. In Maricopa County, routing is used
only for Reach Routing. Basin routing is seldom used.

KVL Consultants, Inc.
Drainage Design Management System — User’s Manual
092-0038.doc



Distributions

Time-Area

The selection of Time-Area from the Hydrology\Distributions menu is used to edit Time-
Area distributions used for the Clark Unit Hydrograph. Only data in the “Manual” column
can be edited. Time-Area is only available if “Clark” is selected as the default unit
hydrograph.

B! Time-Area Relationships for Clark Unit Hydrograph
H | 4| » | M |EL*|

=]
Percent Urban Matural HEC-1 Default Manual —
Lil

10 5.0 a0 4.5
20 16.0 5.0 126
an 30.0 a.0 232
40 B5.0 120 358
bl 770 20.0 a0.0
Jal1] g4.0 430 f4.2
70 40.0 a0 T8
a0 5340 a0.0 B7.4
a0 57.0 86.0 455
100 100.0 100.0 100.0

¥
4 K

S-Graph

The selection of S-Graph from the Hydrology\Distributions menu is used to edit S-Graph
distributions used for the S-Graph Unit Hydrograph. Only data in the “Manual” column
can be edited. S-Graph is only available if “S-Graph” is selected as the default unit
hydrograph.

E!S—Graph Coordinates H[=] 3
|<| 4|r|m |EL¢-|
=
% of Uimate @ “Walley Mourtain DesertRangeisnd Agricuture Maral =
Lil
2 220 23.0 230 21.0
4 a0.0 1.0 31.0 1.0
4 36.0 7.0 36.9 ELRY
i 41.0 43.0 41.7 41.0
10 457 46.0 459 450
12 A0.0 449.8 449.7 45.0
14 541 53.4 53.2 52.0 |
16 58.0 G368 564 56.0
18 E1.7 600 59.7 59.0
20 B2 631 B8 62.0
22 =R BE.1 B5.3 64.0
24 71.8 B3.0 BE.0 G7.5
26 748 71.8 706 70.0
28 EEiR 74.4 732 714
an a0.2 7H.8 767 a0
a2 2.7 749.1 783 77A
24 26.0 a1.2 a0.7 en.o
el 272 a43.2 431 B24
ek 29.0 5.1 g6.48 ea.0 _lLI
q 3
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HEC-1

Run HEC-1

This function runs the HEC-1 model for selected Major Basins within a project.

HEC-1 can be run for major basins where supporting data exists and also for an imported
HEC-1 input file where no supporting data exists. To run a HEC-1 model that has been
developed elsewhere, simply establish either a new project or a new major basin within an
existing project and import the HEC-1 input file in Edit HEC-1 Data. It is also necessary to
establish whether the model uses Multiple or Single storms in “Select Project”. When
running the model, do not check “Update Data” as this feature will not be available.

EIHEC-1 Model =] B3

HCTE AR EXAMPLE

Used for durnrmy diversion and storage graphs
Dummy import

Selection

2¥ear ( 5Year 10 Year
 25Year ( 50Year { 100 Year
" All Return Periods

™ Update HEC-1 Data

Run Madel i+

=

Highlight the Major Basin to model and select the appropriate return period. The results
of the model run(s) will be place in a user defined directory established in the project
defaults. The resultant file names will be distinguished by the Major Basin and return
period being modeled.

The HEC-1 data is used for all return periods. When running the model, the appropriate
rainfall data is inserted for the particular return period.

When ‘Update HEC-1 Data’ is selected, the sub basin and routing data is updated from
the relevant Tables in the Database. Do not use ‘Update HEC-1 Data’ if you have
modified the HEC-1 Data and wish to run the model with this data or do not have
supporting sub-basin data in the Project.

Note: DDMSW uses a special version of HEC-1 to facilitate data management.
Using another version of HEC-1 will result in errors during the importing of final
results.
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Edit HEC-1 Data

This selection allows the user to add a new HEC-1 file or edit an existing Major Basin
HEC-1 file within a project.

o]
H | 4| | H |Q Y|D+|EI_ EL'| Edit Text File Project ID
& | Renumber | Align Data |Update Datal Irnpart | Export Major Basin
C
¥ ) Froje ctiD: E XAMPLE1 - Major Basin: 0 1- Retu m Perio d: 100 ears
D
IT 5 2000
Le] 1
KK 14 BASIN
BA B.680
L 13
FB 2.882
PC 0.000 0.016 0.023 0.034 0.053 0.068 0.082 0.087 0113 0128
PC 0.144 0.162 0.187 0.234 0317 0.478 0.667 0791 0.862( 0.807
PC 0.942 0.957 0.971 0.986 1.000
LG 0.31 0.14 1010 0.04 13
uc 1.254 0.589
LAy 0 6.0 16.0 300 65.0 7o 824.0 a0.0 4.0 970
LA 100
Kk R1-2 ROUTE| REACH
RS B STOR -1
RC 0.035 0.038 0.035 4224 0.0012 99.70
R¥ §10.0 1510.0 1585.0 1586.0 1600.0 1612.0 1662.0 2262.0
RY| 997 94.1 936 922 922 936 894.89 99.7 =
Al I o)

The data in this file can be exported to an ASCII file to facilitate editing by clicking on the
“Export” button and following the instructions on the screen. After the file is exported to
an ASCII file, users can use a Text Editor (Wordpad, HEC’s COED or other) to arrange
the sequence of the KK blocks. When finished with the editing, the file can be imported
by clicking on the “Import” button. Importing replaces the existing data for the selected
Major Basin. To view a different Major Basin’s data, use the Major Basin pull-down menu.
Do not use ‘Update Data’ if you have modified the HEC-1 Data and wish to run the
model with this data or do not have supporting sub-basin data in the Project.

When importing a HEC-1 file where there is no supporting soil, landuse and sub-basin
data, it is necessary to add “Route”, “Divert” or “Storage” to the F2 field of the KK card in
the HEC-1 file to make use of the graphing functions for these functions as shown below.

BE=IHEC 1 Data =] E3
] | L > | » | Lo Tlm"’lrj_ EI_+| Edit Text File Project ID BIZ1
= Renumber Align Data | Update Datal Import | Export Major Basin L] -
FO F1 el F3 F4 Fs FE F7 Fs Fg F10
[0 RS- ROLUTE
= ROLTE HYJROGRAPH| S5 THRO| UGH S6 |
RS 1 FLOWY -1
RC 045 036 045 3000 .0z8
R 10000 10030 10080 10080 10105 10105 10170 10170
R 1630 1628 1598 1598 1598 1598 1630 1630 -
| KN T >
BEE1HEC-1 Data [_ 1O =<]
RN RN EDEEE Edit Text File Project D |15
= Renurmber | Align Data | Update Datal Import | Export Major Basin [iY] -
Fo F Ei F3 Fd Fs F& F7 F& Fa Fio
[ D111 |CDIVERT
khd D ERTOUT [ THE FLOWY S INTO TIHE DETER | TIOK BAS Il
[ste] 3
OT| D111 595
[=]] [i] 7000 10000 Z0000
[=T=1 0 i} 2000 132000 -
I [ L2
BEIHEC-1 Data =] =3
14 | E » | 3] | (<> ‘rlrj"'lrj_ EI:-l Edit Text File Project ID BI1Z
= Renurmber Align Data | Update Datal Import I Export Major Basin 1] -
FO Fi F F3 F4 F5 F& F7 Fg F3 F10
K| 8TO11 ETORAS
=] o o[ 112 THRU| RESERVO EREE]
RS 1 STOR 0.0
S 5] 4z = 47 1 519 53.5 750 |
Sa 5] 1 ] 53 349 1131
SE[ 14330 1437 .5 1437 .75 1438.0 14385 14390
Wi co11a
i COMBINE |RUNOFF F|ROM RO10| 7 AND ST o113
HC E -
| EN| I 3
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View Summary Results

This displays summary results of model runs. The data cannot be edited.

BEIHEC-1 Peak Flow Summary [ (O] =]

|4 View |m| | BRI EXAMPLET
Sort IMude| - Major Basin [i{] -

Basin b BasinReach I Areq Q2 a5 210 Q25 @50 @100 »
y[o1 |Print Volumes B 66000 so04| s004] soo4[ sood]|  sond]  soo4

i |Print Velocities 1-2 65000 4839] 4g3n| 4s30| 4e30| s3] 4830 =
o |Print B 57000]  4465] 4dp5| 4465|4465 4465] 4465
o Lexport Results 2 723900 @a02| @osa| oeez| Gesz| e@ei|  @eez
01 Routed R4 123900] BE0|  BeR0|  DSRO|  OAA0| @AR0| @AA0
07 Hydtograph i ogloo]  seo|  seo|  se0|  se0|  sen]  seo
01 Routed R34 R R R R S
01 Hydtograph D 32700 zas3|  zo8a| ogma| owsa| veea] seen
01 Combined c4 16.4700] 10349] 1o348] 10348 10348 10348] 10348
01 Routed R4-T 16.4700] 10102 1010z 1010z 1oioz] ioioz] 1010z
07 Hydtograph E 11100]  ses|  8es|  ees|  ass|  sss|  ses
01 Routed R&T 11100]  sas| ses| ms| @8] sz sus
01 Hydtograph F Jop00]  1473| 147a] 147a] 147a] 1473] 14:3
07 Routed RE-7 aos00] 1438 1438 1438 1438 1438] 1439
01 Hydrograph 05 25s00]  za77| 2577 garr| aari| wawr| asir
01 Combined o7 232400] 1im12| 11812| 11912 11aiz] 1iei2] a1z

< ] o

Clicking on “All, Combined Hydrograph or Routed”, will filter the data to the selection. The
data can also be ordered by “Model or Numeric”, where 'Model' is the natural order from
the model results and 'Numeric' is sorted by Sub Basin or Reach ID.

The user can view results by selecting 'Print Flows', 'Print Volumes', 'Print Velocities' or
‘Print Attenuation' and clicking the print button. To print the report to a printer, click on the
printer icon. To export the report to a PDF or other file format, click on the export button
next the the printer setup icon. The default filename is the Project ID plus the Major
Basin separated by "-". The default location is the 'temp' sub directory for the project.
The user can override these by entering a specific flename and location for the database
file.

View Output File

Select a file from the file selection dialogue box. The text editor opens the ASCIlI model
output file. When finished viewing, close the window by clicking , otherwise the text
editor program will remain loaded in memory.

HEC=1 INPUT z‘

LINE 7 TR R SO TR TR SO SR SRR PR R
1 1D Project ID: KVLTESTL = Major Bmsin: 01 = Beturn Peciod: 35 Years

z 1

3 17 1 zo00

4 16 a

s Kx B BASIN

o BA .00

™ 18

8 PE Z.4%4

® PC 0.000 0,008 0,016 0,028 0.033  0.041  0.080 0,088 0.086 0078
w0 PG 0.0BT 0,088 0,119 0,150  0.334  0.413 0,766 0,875 0.916 0,944
1 PG 0.9%6 0.9 0,879 0,980  1.000

1 LG 0.6 0,28 4.45 0,41 48

13 uc  1.080 0478

14 ux o 5.0 16.0 0.0 &80 770 B4.0 %0.0 940 8T.0
1% ux 100

14 Kx SEE  BASIN

17 BA .S00

18 LG 0.1 0.28 4.45 0,49 B4

18 uc  0.69& 0,344

an ux o 5.0 16.0 0.0 &80 770 B4.0 %0.0 940 8T.0
F1! ux 100

2z i1
WYDROGEAPH PACKAGE  (NEC-1)

am ysEn
VEBSION 4.1

B 2eSEPSR TINE  15:87:19

Project ID: BVLTESTL - Majer Dasin: 01 - Return Paricd: 2% Years

L | 2=
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Graphs

The 'Graphs' option has been developed to facilitate the review of hydrological results and
data input. Graphs that facilitate the review of hydrological results include envelope
curves for USGS, Malvick and Boughton. These curves are compared to peak or unit
discharge model results. Graphs that facilitate the review of input data include channel
cross-sections, diversions, stage-discharge and stage-volume relationships.

Click [iMap i to view the map of the USGS region.
EIHEC-1 Graphs - O[]
1] Graph IEnveInpe Curves j Type | + peak Envelope I VI
Major Basin |u1 vl Graph " Unit Region ICermaI Arizona 'I Map |

Graphs Toolbar
The following tools are available on the graph screen:

Copies the graph to the clipboard as a bitmap, metafile, text or OLE object.

Data Editor. This displays the data values at the bottom of the screen. These
values can be edited, and the graph dynamically reflects these changes.
1 2 & 4 = i 7 g
= =10 1510 1585 1596 1600 1612 1662 2262
93.70 2410 9360 9220 9220 9360 94 .80 99.70
Q Zoom tool. Click this icon and draw an area of the graph to be magnified.
= Prints the graph.
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Select a Major Basin, the Section ID and the type of graph from the pull-down lists.

I (MHEC -1 Channel Section

Major Basin |Emvelope Curves
HEC-1 Channel Section
HEC-1 Diversion

HEC-1 Stage-Discharge
HEC-1 Stage-Volume

Major Basin Im vl

Click the | @raph | button to display the graph on the screen.

EIHEC-1 Graphs =] B3
e Graph [HEC-1 Channel Section =l o fr12 |
Major Basin |[|1 =
|mEas
HEC-1 Channel Section
EXAMPLE1 - Basin: 01
Section ID: R1-2
10020
M, ’d
99.20
e

9820 \"‘-\ //

E g \..\ -

= ety 7

S 9620 ~
3 ~ /
T 9sm0 ~ -
/
94.20 T
N/
9320
9220
9120
335 510 685 860 1036 1211 1386 1581 1738 1912 2087 2262 2437
Distance(ft)

Depending on the graph type, other choices are available as follows:
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Envelope Curves (USGS, Malvick and Boughton)

Type | & peak |  Envelope |M:I'
" Unit USGS

Boughton
Select USGS, Malvick or Boughton data. The USGS data was derived manually from the
data contained in “Methods for Estimating Magnitude and Frequency of Floods in the
Southwestern United States”, United States Geological Survey Water-Supply Paper 2433.

Northeastern Arizona — Figure 39, Central Arizona — Figure 41, Southern Arizona — Figure
42 and Upper Gila Ben — Figure 44. The legend on each of the graphs is as follows:

Envelope Envelope Curve for Study Area

Region 100-Year Peak Discharge Relation for Region

Low-Mid Elevation =~ 100-Year peak Discharge Relation for Low to Middle-
Elevation Study Area

The Malvick data was derived from “A Magnitude-Frequency-Area relation for Floods in
Arizona”, Allan J. Malvick, January 1980, Figure 6 — 100-year curve. The Boughton data
was derived from “Highway Drainage Design Manual Hydrology”, Report Number FHWA-
AZ93-281, March 1993, Figure 10-1 Curve H.

The selection of Envelope Curves from the Graphs pull-down provides the following
choices.

BEIHEC-1 Graphs

Ity | Graph IEmteIupe Curves j Type | &+ peak
Major Basin Inz vl Graph | " Unit

If USGS is selected from the Envelope pull-down, then the user can select the appropriate
Region as shown.

BIHEC-1 Graphs [_[O] =]
e | Graph IEmfeIupe Curves j Type | peak Erwvelope |USGS j
Major Basin ||]2 vI Graph | ¢ Unit Region [far :

Southern Arizona

Upper Gila Basin

All of the envelope curves can be graphed in either Peak (Peak Discharge in cfs) or Unit
(Unit Discharge in cfs/sq mi).
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Peak Discharges Scatter Graph

The Peak Discharges Graph is a graph of drainage area verses peak discharge (or unit
discharges) for sub-basins and combined flows. The data is generated when running
HEC-1 and is saved in Table HEC1SUMM.DBF. For this analysis, only the 100-year flows
are graphed. From within a specific Project, the user selects a major basin. If the major
basin has been modeled, the 100-year area and discharges for “Hydrographs” (sub-
basins) and “Routed” (routed flows) are copied to a temporary file for graphing.

Selection of Major Basin 01, USGS Envelope with Central Region and Peak will produce
the following graph:

PIHEC-1 Graphs 1= B3
R Graph |Envelope Curves =] Tine @ peak| Envelope [uses -
majorBasin [o1 -] £ Unit Region [Central Arizona  ~|
|lmm(as

100 Year Peak Discharge - Drainage Area
USGS Comparative Graphs - Central Arizena Region
EXAMPLE1 - Basin: 01
1000000

100000

10000

1000

Peak Discharge (cfs)

0 1 10 100 1000
Drainage Area (sq mi)

— Evelope Region = = |_oiy-hicd Elevation

Note that the legend can moved anywhere on the graph screen.

Rating Curves Plot

Rating curves are for Stage-Discharge, Stage-Volume and Diversions. The data is
developed from the HEC-1 input file as follows:

Stage-Discharge SE and SQ cards
Stage-Volume SE and SV cards
Diversions Dl and DQ cards

When the user selects a new Major Basin, the HEC-1 input file for the Major Basin is
scanned for SE and DI cards. The KK value for all found SE and DI cards establishes the
available ID’s to graph. The ID’s are saved to a temporary file and the data for the graphs
(SE-SQ, SE-SV and DI-DQ) are saved to a separate temporary file. The user must also
select an ID.

Bl HEC-1 Graphs

e | Graph |HEC-1 Diversion =] ©fon =]
Major Bagin Ivl Gragh |
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The following three Rating Curve graphs are available:

Stage-Discharge

EIHEC-1 Graphs

1M [=1 E3

|

Graph | HEC-1 Stage-Discharge

Major Basin |p2 -

x| mfstorn ¢

|mm as
HEC-1 Stage-Discharge
EXAMPLE1 - Basin: 02
Section ID: STOR1
16

Stage (ft)

LT

g

2 B

1} 700 1400 2100

2300 3500 4200 4900 5600 E300 7000 7700
Discharge (cfs)

Stage-Volume

4HEC-1 Graphs

(O] x]

Graph IHE(:.1 Stage-Volume

L

x| o [stoR1 =l

Major Basin Il]2 'I

Q&

HEC-1 Stage Volume
EXAMPLE1 - Basin: 02
Section ID: STOR1

16
14
12 /
E 10 —
@
g

0 1400 2800 4200

600 yooo 400 9800 11200 12600 14000 15400
Volume (acft)

KVL Consultants, Inc.
Drainage Design Management System — User’s Manual
092-0038.doc

4-15



Diversion

EIHEC-1 Graphs M=l E3
s | Graph [HEC-1 Diversion =| 1o o =]
Major Basin Inz vl
|mmlaa
HEC-1 Diversion
EXAMPLE1 - Basin: 02
Section 1D: DIV1
11000
10000 /
annn
00n //
%‘ 7000 /’
000
5 7
= 5000
= ,/
4000 /
3000 /
2000 =
1000 //
i
i 1800 3800 5400 700 0000 10800 12600 14400 1B200 18000 19800
Diversion (cfs)

Channel Section Plot

Channel section plots are for RX-RY cards developed from the HEC-1 input file. When
the user selects a new Major Basin, the HEC-1 input file for the Major Basin is scanned
for RX cards. The KK value for all found RX cards establishes the available ID’s to graph.
The ID’s are saved to a temporary file and the data for the graphs (RX-RY) are saved to a
separate temporary file. The user selects an ID for the following typical graph.

EIHEC1 Graphs [S[=l E3

e | Graph |HEC-1 Channel Section =] o |re7 =l
hajor Basin ||]1 vl

=@ Qs

HEC-1 Channel Section
EXAMPLE1 - Basin: 01

Section ID:

101.50

93,50

57 50 i NA /
9550 T /

9350 I

91.50 \ / il

g§9.50 \ /
/

Height (ft)

ar.an \

8550

§3.50
G894 1000 1106 1212 1315 1424 1530 1637 1743 1849 1955 2061 2167

Distance (ft)
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Develop Draft Model Data

The selection of Develop Draft Model Data from the Hydrology\HEC-1 menu is used to
develop draft HEC-1 data from the Sub Basin and default data used in the project. When
“Create Draft” button is clicked, the program will replace any existing data for the
selected Major Basin in the HEC-1 data file and should only be used at the beginning of
a project. The program requires the Sub Basin data to be available. If “Create Draft
Routing Cards” is selected, available routing data will be appended to the draft file. It will
be up to the user to place the routing cards in the appropriate location.

! Create Draft HEC-1 File J[s] 3

Create
Dratft e

Project 0 Basin ID Description =
MKWLTEST 01

¥ Create Draft Routing Cards
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5. Hydraulics

To be developed!
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6. GIS

To be developed!
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7. Utilities

Export Data

E!Expnrt Data =] B3
Type TXT v Export | Cancel |
CSV
DBF
Select Table to Export
AREADATA Sub BalXLS B
AREAPATR Default Area-Patterns
AREARF Default Area Reduction Factors
BASIMS Major Basins in Project
FIELDS Field Descriptions in Tahles
FILTER Table used in Filtering Records
HEC1DATA HEC-1 Model Data
HEC1REST Termnp Table for Importing HEC-1 Peak Flows
HEC1SUMM Summary for HEC-1 Peak Flows
LAMDDATA Land Uge Data for Sub Basing
LAMDFACT Land Use Defaults
PATTERM Project Patterns -
PATTERME Default Patterns for 6 Hour Storm
FROJECTS Froject Description and Defaults
PSIFDTHT Default PEIF and DTHETA
RAIMNDATA Froject Rainfall Data
RAINFACT Pararmeters for IDF Relationships
RATHAREA Rational Method Analysis
ROUTDATA Reach Routing Farameters ;I

The selection of Export Data from the Ultilities menu is used to export a Table from the
Database to a file in a different format. All the record data in the Table are exported.
Note that the Table contents are not removed, but are copied to a different file format.
The file formats supported include:

CSV Data is exported into a file one record per line, with each field separated by a
comma. Character fields are enclosed in quotes. For example:

projectid lucode dthetadesc vegeover timp iakn kbdesc group descript,c10 jadesc sort
"BETADO" "W" "Dry" 26.0,0,0.25 0.050,"Max" " "MOUNTAIN" 0.00," 10

"BETADMO" "H","Dry" 30.0,00.15 0040 "Hi" " "HILLSLOPE" 0.00," 20
"BETADMO",'D","Dry" 230.0,00.35 0,030, "Low" " "DESERT RANGELANMD " 0.00," 30

TXT Data is exported one record per line in ASCII text that can be read by any text
editor. The data is in fixed format (columns). For example:

BETAB18 M Dry 25.8 0 9.250.858Hax MOUNTAIN
BETAB18 H Dry 38.8 8 A.1508.040Hi HILLSLOPE
BETAB1G D Dry 36.8 0 9.358.838Low DESERT RAMGELAND

DBF Exports data into a format that can be read by a Database program such as Dbase
or FoxPro.

XLS Select this type to create an spreadsheet which can be opened in Microsoft Excel.
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Use the mouse to highlight the Table and select an export type from the drop down
selection box, then click ‘Export’. The contents (all records) of the selected Table is saved
on disk in the chosen format. The user is prompted to enter a filename and location for
the export file.

Save As [2]x]
Savei: [y Danew = &l g
Adobe Feports
| Archive atd
subbasin.tt
Help testix
ModelRuns
Models
File path |templandfact Save I
Save as type: IFiIe [*.k=t] j Cancel |
Help |
[EodePage:.. |

Import Data

Elimport Data [_ Dl x]
Type -] ¥ Append to Existing Data
csv " Replace Existing Data M M
Select Table for Data Import
AREADATA Sub Basin Data =
AREAPATR Default Area-Patterns
AREARF Default Area Reduction Factors
BASING hfajor Basing in Project
FIELDS Field Desctiptions in Tables
FILTER [Table used in Filtering Records
HEC1DATA HEC-1 Model Data
HEC1REST [Temp Table for Importing HEC-1 Peak Flows
HEC1SLIntM Summary for HEC-1 Peak Flows
LAMDDATA Land Use Data for Sub Basins
LANDFACT Land Use Defaults
PATTERM FProject Patterns -
PATTERNG Default Patterns for 6 Hour Starm
FROJECTS Froject Description and Defaults
FPSIFDTHT Default PSIF and DTHETA
RAINDATA Froject Rainfall Data
RAINFACT Parameters for IDF Relationships
RATNAREA Ratiohal Method Analysis
ROUTDATA Reach Routing Parameters ;I

The selection of Import Data from the Utilities menu is used to import data originating from
another source, such as a spreadsheet, text file or another database, into a selected
table. The file formats supported include CSV, TXT, DBF, and XLS, as described in
‘Export Data’. There are two options:

e Append to Existing Data This option adds the data to the existing data. The
results will include the current and the newly
imported data.

o Replace Existing Data This option deletes the current data in the table, and
then replaces it with the new data.

It is important that the data to be imported has the same structure as the importing
Table, otherwise fields will be truncated and records rejected. For this reason, a
good practice is to first export a Table and then use the exported file as a template for the
acceptable format.
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Highlight the Table to append or replace, select the file type and click ‘Import’. The
following dialogue box appears for the user to select the file to import. Highlight the
filename and click ‘OK’.

Select a file to append [ 2] =]
Look jn: I _ 4 Ddmsw j gl
Adobe __IReports
Archive ' TEMPLANDFACT.CSY
Data
Help
ModelRuns
todels
&ppend |TEMF'L.L‘«NDFAET.ESV oK I
Files of type: |".ESV j Cancel |
Help |
[Eode Fage... |

Pack Tables

This function rebuilds the Table indexes, and then packs all Tables in the Database.
Packing is the process of permanently removing records that have been marked for
deletion. Once a Table is packed, records cannot be recovered. Packing recoups disk
space occupied by deleted records. It should not be necessary to pack the Database
frequently, but on occasion after many records have been deleted over time.

' Caution: Packing Tables take a few minutes to complete.
Py Do not interrupt the process once it has begun.

Table Descriptions

The selection of Table Descriptions from the Utilities menu is used to view the name and
description of Tables used in the application. The data cannot be edited.

Field Descriptions

The selection of Field Descriptions from the Utilities menu is used to view the structure of
each Table used in the application. The data cannot be edited.

Import DOS Family

The selection of Import DOS Family from the Utilities menu is used to import data
developed in the DOS version of DDMS.
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Bl import DOS Version DDMS Data T[] B3

Project ID

Title and Location

Title |

Location |

Import | Close |

Enter a Project ID, title and location for the data to be imported. This is the same
information as starting a new project. The click the “/mport” button. The program will
import data as follows:

Sub Basin Area data From a file with an .SBR extension
Default Land Use data From a file with an .LDF extension
Sub Basin Land Use data From a file with an .SUB extension
Sub Basin Soil data From a file with an .SUB extension
Hydrograph Type From a file with an .SUB extension
Precipitation data From a file with an .PFI extension

Storms, duration, Timearea,NMIN From either *M11 or *M2I

If the above files are not available for the “family”, then not all of the required data will be
imported and the remaining required data will have to be entered manually into the
Database.
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8. Help and Window

Help

About

This displays the informational screen for the application.

Help

This option on the Help menu displays a list of manuals that the user can view. Highlight
a manual and click _ Hem  Acrobat reader opens the manual on the screen. When
finished viewing, close the Acrobat screen otherwise it will remain open on the desktop.
(The path to Acrobat Reader must be entered in the Help Reader in File\Setup.)

|4|4|> >||EL+|

=101 %]

Help
Gravp Topic
MGeneral ser's Manual
Hydralogy HEC-1 Manual
Hydralogy HEC-1 Addendum
Hydrology HEC-1 Cards
Hydrology ISGS Regions

Window

Two options are available on the Window Menu.

Cascade

Use this to cascade all open forms on the screen. Alternatively, the user can press

‘Ctrl T' at any time to arrange forms.
Close All

Use this to close all open forms. Pressing ‘Ctrl A’ has the same effect.
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Example

Introduction

There are a number of Projects that have been used to test the application. The data in
these projects can be reviewed by importing the Project to see how data is entered for the
various type of default settings. The following are Projects that come with DDMSW
installation:

Project ID Hydrograph Storms Duration Loss Method
EXAMPLE1 Clark Single 6 Hour Green-Ampt
EXAMPLE?2 S-Graph Single 24 Hour Green-Ampt
EXAMPLE3 S-Graph Multiple 6 Hour Green-Ampt
EXAMPLE4 Clark Single 6 Hour Init & Uniform
EXAMPLES Rational Method

Establish a New Project (MYEXAMPLE1)

The steps to establish a new project through to running the HEC-1 model and viewing the
results are as follows:

Establish Path for Model Runs
Create New Project and Establish Defaults
Establish Rainfall Data for Project
Establish Land Use Defaults
Establish Soil Defaults

Establish Land Use Data
Establish Soil Data

Establish Major Basin

9. Establish Sub Basin Data

10. Establish Routing Data

11. Develop Draft HEC-1 Input File
12. Edit Draft HEC-1 Input File

13. Run HEC-1 Model

14. View Model Summary Results

© NGO A N

1. Establish Path for Model Runs

Create a folder for the HEC-1 model runs. For this example, a new folder
C:\ddmsw\practicemodelruns has been created.
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2. Create New Project and Establish Defaults
Select New Project from the File Menu and fill in data for Title and Hydrology defaults.

eels D T
N N SR

Project

D

My Example 1

Maricopa County, AZ
Cddmswipracticemodelruns®
This is my Example 1

E:Proiects

EIRIEIESh 4B Rl
e

Project

[]

roenamm ]
Gar ]
ormaibopth )
ormarbortn
[ 1

In Maricopa County, Basin Routing is seldom used but may be occasionally used for
overland flow.
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3. Establish Rainfall Data for Project

Select Prefre from the Hydrology\Rainfall Menu. Fill in data shown below.

~=10lx|
5|§L‘|

Location Point Values (in)
ProjectiD  [SIELFLIED Filingery e Z-ear  100-Year
Short Duration Zone g
B-Hour 1.30 3.30

24-Hour 1.50 4.20
Run Frefre |

Click FRunFrefre | to run the Prefre model and establish rainfall data as shown below.

=101
& | w

Location Point Values (in)

Projectid ST Frimary Zone [ I Z¥ear  100-Year
Shart Duration Zane I 8 -Hour 130 3.30

24-Hour 1.50 4.20
Run Frefre |

Duration 2-Year 5-Year 10-Year 25-Yeat S0-Year 100-Year S00-Year -
5 wiM 0.36 0.45 0.51 0.60 0.67 0.74 0.40
10 MIN 0.54 0.68 0.77 0.41 1.02 113 1.38
14 MIN 0.65 0.84 0.a7 1.18 1.30 1.48 1.78
30 MM 0.86 1.13 1.1 1.66 1.76 1.96 242 |
1HOUR 1.06 1.38 1.62 1.85 2.20 2.45 3.03
2 HOUR 1.14 1.63 1.80 217 2.45 274 3.40
3 HOUR 1.18 1.62 1.91 el 2.62 2.83 3.68
B HOUR 1.30 1.78 213 2.69 2.85 330 412
12 HOUR 1.40 1.98 2.38 2.92 3.34 3178 4.71
24 HOUR 1.50 218 263 3.25 173 4.20 5.28
< of]
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4. Establish Land Use Defaults

Select Defaults from the Hydrology\Land Use Menu.

The first time you come to this

screen, it will look like the following screen. This screen will look different if “Green-Ampt”
is not the default Loss Method.

BlLand Use Defaults

I<|<

}|>I|Q

Y || @

=

Renumber

Copy Record

Detail

ID

Project

Land Use Code
Description
Group

Sort

List

Land Use Parameter Defaults

I jv
Weg Cover (%) l—
RTIMF (%) —
1A {iny
Kb Type —LI

M= E3

Click ﬂ to create a new record and fill in the data for the first record as shown below.
Use appropriate Tables in the County’s Drainage Manual for reference.

E!Land Use Data

I1|1

>|>||Q

Y |eter| e

Renumber

Copy Record  |Update Datal

=

Detail

1D

Project
Major Basin
Sub Basin
Land Use
Sort

T
[ior 7]
[

Land Use

Area (sg mi)
Area (%)

Area

2.2200
3241

=1olx|

Land Use Parameters

Walue Default
DTHETA Condition  [Normal ~| [Normal
Wed. Cover (%) 200 2000
RTIMP (% ] b
& (i) 0.30 0.30
kh Type Low j Low
kb 0.037

Custam

i o i i S |

To add new records either create a new record as just described or click

(use Browse to view data) and edit the data for the new record.
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5. Establish Soil Defaults

Select Defaults from the Hydrology\Soil Menu. If Soil Default data does not exist for this
project, then the County default Table will be loaded. The user can then modify the data
to establish different defaults to be used for this project.
data, then do it in the same manner as adding new records for the Land Use Defaults.
The following view is shown in Browse mode.

E!Soil Defaults

I1|1 }l)llQ

Y |et e me

& | Renumber

Copy Record | Import Defaults |

If it is necessary to add new

= [=]

Detail List
Sort Praoject ID Soil Survey Map Unit HHSAT Rock % |
10[{EXAMPLE Maticopa A1 0.41 —
20[{ExAMPLEN haricopa A2 0.41
30 [EXAMPLEY Maricopa A3 0.58
40 [EXAMPLE1 Maticopa A4 0.58
S0[ExAMPLET haricopa AS 0.43
G0 [EXAMPLEY Maricopa A_B 0.62
70 [EXAMPLE Maticopa AT 0.62
S0[ExAMPLET haricopa A8 0.96
90 [EXAMPLEL haricopa A_G 0.27
100|EXAMPLET Maticopa A_10 0.94
110|EXAMPLET haricopa AT 0.94
120|EXAMPLE] haricopa A 12 0.01
130|EXAMPLE1 Maricopa A_13 0.01
140|EXAMPLET haricopa A_T4 1.04
150|EXAMPLE] haricopa A 16 0.54
|| 160|EXAMPLET Maricopa A_1E 0.44 15.0
B 170 Maricopa 7
180|EXAMPLE1 . -
. 5]

6. Establish Land

Use Data

Select Data from the Hydrology\Land Use Menu. Add or Copy records to populate the
necessary data as shown below. It is only necessary to add the Sub Basin ID, select the

Land Use and add the Area in square miles. Then click

to populate the Default

Values. If a non-default value is used, it will be necessary to check the adjacent Custom
box. Values with adjacent Custom box checked will not be updated.

E!Land Use Data

I<|< bl)llQ

Y et |ei| me

& | Renumber

Copy Record | Update Datal

Detail

ID

Project

Maijor Basin
Sub Basin
Land Use

Sort

Land Use Area

Area (5q mi)
Area (%)

2.2200
3241

=] 3]
| List
Land Use Parameters
value Default Custom

DTHETA Condition  [Mormal =] [Hormal r
Weg. Cover (%) 200 200 [
RTIMP (%) 5 5 [
1A {in} 0.30 030 [
Kh Type Low j Low u
Kh 0.037

Be sure to enter land use data for each Sub Basin ID in this Project and make sure there
is sufficient land use data to cover the entire Sub Basin.
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7. Establish Soil Data

Select Data from the Hydrology\Soil Menu. Add or Copy records to populate the
necessary data as shown below. It is only necessary to add the Sub Basin ID, select the
Map Unit and add the Area in square miles. Then click | t3| to populate the Default

Values. If a non-default value is used, it will be necessa}'y to chéck the adjacent Custom
box. Values with adjacent Custom box checked will not be updated.

=101]
W o o a] Y |etler| me

& | Renumber | CopyRecord |Update Datal

St

Detail | Li

D

Project
Maior Basi Yalue
ajor Basin

SRS AguilaiCarefree

Map Unit 27 - Rock Outcrop (%) I I -

10 Effective (%) 100

Soil Parameters

Default Custom

Soil Area
Area (S0 mi) 1.7200
Area (%) 257

Be sure to enter soil data for each Area ID in this Project and make sure there is sufficient
soil data to cover the entire Area ID’s area.

8. Establish Major Basin

Select Major Basins from the Hydrology\Basins Menu. Add or Copy records to populate
the necessary data as shown below. Each hydrology model run will be for a unique Major
Basin ID. Select 01 for the first basin, 02 through 99 for other Major Basins.

ol
|<|< >|>||Q ‘|’|r:|+|m'|ilr
5 Renumber Copy Recard

Detail | List

D

Project EXAMPLE1

Major Basin _

Sort

Description IMainr Basin 01
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9. Establish Sub Basin Data

Select Sub Basins from the Hydrology\Basins Menu. Add or Copy records to populate the
necessary data as shown below. Forms may look different depending on the established
project defaults. To populate the remaining data, click “Update Data”. This updates all
records for the Sub Basin data for this Project.

E:Sub Basin Data

Y et er| v

Copy Record

>|>||Q

Renumber

|<|<

Update Datal

=

Detail

ID

Project

EXAMPLEA
Maijor Basin [i}]

Sub Basin

Sort

=10l x]

| List
Sub Basin Parameters Rainfall Losses
Valle Defaull Custorn
Area (50 i) 6.690 18 G |[|_31 lﬁ |
Lengin (mi) [ 5.080 | ag DTHETA 014 [oaa
Slope @miy | 514 [ 514 PSIF (i) [04 [oa
Time-aea [urhan | | xkeaTqnho [ 004 [ooa
Ko [T0039 rRiME e [ 13 [ 13
USGE 2460.0 | Calculate
DSGE 22000 | Slope
Return Period Parameters
2yr Syr 10yt 3hyr S0y 100yr
T (frs) [150 [150 [150 [148 [139 [125
Vel (ifs) [495 [495 [495 [s07 [553 [s92
R (trs) 071 [o71 [o71 [o69 [o063 [os8

Following the Update Data, if there are any errors or values falling outside standards, then
a report will come to the screen that can be printed. Review this report to see what needs

to be fixed.

10. Establish Routing Data

Select Routing from the Hydrology\Basins Menu. Add or Copy records to populate the
necessary data as shown below. Forms may look different depending on the established

project defaults.

Ekeach Routing Data

Type  Sub Basin
{+ Reach

| <] > | ] &[T |eer e
5 Renumber Copy Record
Detail

ID

Project

EXAMPLE1

Major Basin

Type

Reach
Sort

Normal Depth

RLNTH ity 4224.0
SEL (fift) 0.0012
AMCH 0.038
MNSTPS 6
ARL 0.035
AMR 0.035
ELMAKX 90.70

1ol x|
List

Station Elevation
1 510.0 99.70
2 1510.0 94.10
LB | 15850 93.60
4. 1596.0 92.20
&, 1600.0 92.20
RE 1612.0 93.60
T. 1662.0 94.90
[:3 2262.0 99.70
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11. Develop Draft HEC-1 Input File

Select Develop Draft Model Data from the Hydrology\HEC-1 Menu. Select the
appropriate Major Basin and check whether or not to create Draft Routing Cards. Click on
“Create Draft”.

i)

Create EL"
Draft I¥ Create Draft Routing Cards
Praject ID Basin ID Deszcription =

E EXAMPLET 01 Major Basin 01

CarneAr —aA faka] I dm moml e ol iimmimmes alisamiimiman mem ol mdmsim mem mienmem e e

12. Edit Draft HEC-1 Input File

Select Edit HEC-1 Data from the Hydrology\HEC-1 Menu. Select the appropriate Major
Basin ID.

EIHEC-1 Data
H | | | M |Q Y|t|+|t|_ E'—"' Edit Text File ProjectiD  [RISSE]
& | Renumber | Align Data |Update Datal Irport | Export | BLCBIEEELN 01
Fo F1 F2 F3 F4 Fs F&
B ROUTE| _ BASIN
RS B STOR -1
Rc| 0035 0.038 0.035 4724] 00012 899.70
Re|  s100]  1s100]  1ssso|  1see0|  1e000]  16120] 16620 22620
Ry 987 94.1 93.6 92.2 922 936 94.9 99.7
KK ROUTE|  BASIN
RS B STOR -1
Rc| 0038 0.038 0.035 4724]  D.0012 98.70
re|  s100]  1s100]  1sss0|  1s9e0|  1e000]  16120] 16620 22620
Ry 987 94.1 93.6 92.2 922 936 94.9 99.7
KK ROUTE|  BASIN
RS B STOR -1
Re| 0038 0.038 0.035 4224]  D.0012 99.70
re|  s100]  1s100]  1ssso|  1see0|  1e000]  16120] 16620 22620
RY[ 987 941 93.6 92.2 922 936 94.9 99.7
KK ROUTE[  BASIN
RS B STOR -1
Rc| 0o3s 0038 0035 4724] 00012 8970
re|  s100]  1s100]  1ssso|  1see0|  1e000]  16120] 16620 22620
Ry 987 941 93.6 92.2 922 93.6 94.9 99.7 -
4] | L|_I

The best way to edit this data is to export the file to an ASCII file and edit the data and
then import the ASCII file when edits are complete. Click “Export” to export the file. A
dialogue box comes up with the default model runs path and the Basin ID. Click save.

Save As EHE
Save jn: I 4 kwlest] j il =

KVLTESTT |l Save I
Save as type: Idat ﬂ Cancel |
Help |

Lode Fage... |
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The following is an example of the draft HEC-1 ASCII file (note the routing cards are at the
bottom).

B D:ADDMSWikvltest1 \01 DAT !EI
1 &D Project ID: EWLTE3T1l - 10 Year Storm -

-

z I —

3 IT 1 2000

4 I0 3

5 EE EB1 BASIN

& BA 700

ToIn 1c

2 B Z.001

2 PC 000 .0as S 016 _0Z5 034 _04zZ 0581 053 0687 .075
10 PC 087 - 1ad S113 151 234 .415 7R3 873 _915 B-ET}
11 PC  .358 .387 L9738 .983 1.000
1z LG .z40 L2680 3.350 .540 35,000
13 UC 1.004 L4585
14 Uk o 5 1e 30 33 77 84 [0 94 a7
15 Ui 100

le EE EBZ BASIN

l2 Lz .100 LE30 2,280 l.0z0 g0.000

12 Uc 771 LET3

0 Uk o ) 16 30 13 77 a4 a0 a4 a7
21 Uk 100

ZZ EZ

Z3 HE SBL ROUTE

Z4 BE 3000 0.0040 0.030 TRAP 0.0 1.0

ZE EE EBZ ROUTE

Ze EEK 2000 0.0040 0.0z0 TRAT Z0.0 1.0

z7

4] [ [+]

Depending on the default routing option, the routing cards will be different. If the routing
card option was selected when developing the draft file, the records will be at the bottom
of the file. Move the routing cards to the correct location and clean up any trailing lines in
the file as follows:

B D:ADDMSWikvitest]\01.DAT [_IoI=]
1 EID Project ID: EVLTESZT1 - 10 Tear Storm I—

-

Z ID —

3 IT 1 000

4 IO 3

£ EEK EE1 BAEIN

& B 700

7IN 15

% PB £.001

5 PC.000 .oo3 .0le .0ZE .024 .04z .0EL .oca .07 .07E
10 PC o .087 ] .113 S151 JE3d S4l5 _T63 .873 - . 9d4d
11 PC  .358 . 367 . 373 . 383 l.000
1z L& .Z40 ZeD 2.2E0 E40 2E.000
13 UC 1.004 456

le EE EE1 DOUTE

1% EK SBZ BASIN

70 LG . lo0 _E90 3350 1.0zZ0 20.000
z1oc 771 arc)
ZZ U o 5 1le 30 65 77 84 20 94 27

I3 Uk loo
4 KK 3EZ ROUTE
Z5 BE 3000 0.0040 o.0z0 TRAFP z0.0 1.0

4] [»[~]

Finally after editing the ASCII file it can be imported. Click Import| and select the
appropriate file to import. A dialogue box comes up for the selection.

Select a file to import HE
Lok in I 4 kevlestl j ﬁ(l IE_

Import IDW

QK I
Files of tpe: I * dat j Cancel

Help
Lode Fage... |
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13. Run HEC-1 Model

Select Run HEC-1 from the Hydrology\HEC-1 Menu. Select the appropriate Major Basin
ID and Return Period and click | RunMadel |

B
ProjectiD =410 (20X}

Selection

" 2Year { &Year (v 10Year
" 25Year { S0Year ( 100 Year
= All Return Periods

[~ Update HEC-1 Data

Run Modell [+ |

14. View Model Summary Results
Select View Summary Results from the Hydrology\HEC-1 Menu.

M | 4| » | M | QlYlﬂ:l Wiewe | gl hd Project ID

& Ipnm Flows j Sort | Model |} Major Basin

Bazin ID Sub BasinReach I
M1 yrlro

01 Routed

01 Hydrograph 18 5.7000 1278 2007 2508 3186 3781 4465

01 Combined C2 12.3900 1920 3446 4488 5996 7428 G882

01 Routed F2-4 12.3900 1812 3275 4305 5765 7159 8560 —
01 Hydraaraph 1C 0.8100 92 181 268 387 484 580

01 Raouted R3-4 0.8100 85 162 238 a4 43 217

01 Hydragraph 1D 3.2700 718 1251 1630 21468 2583 2883

01 Caombined Ca 16.4700 2300 3994 5222 £949 BE31] 10349

01 Routed R4-7 16.4700 2232 3871 50749 B775 8395) 10102

01 Hydragraph 1E 1.1100 148 281 404 578 717 855

01 Routed R8-7 1.1100 139 264 383 547 677 825

01 Hydraaraph 1F 3.0800 621 335 | 1037 1473

01 Raouted RE-T 3.0800 311 307 625 1003 1439

01 Hydragraph 106G 25800 B34 1082 1408 1866 2227 2577

01 Caombined Cr 23.2400 2602 42745 5793 7839 9748 11812

-

< o

Alternatively, the output file can be viewed in its original format by selecting View Output
File from the Hydrology\HEC Model
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